Physicochemical properties and mechanisms of drug release from melt-extruded granules consisting of chlorpheniramine maleate and Eudragit FS.
The objective of this research project was to characterize the drug release profiles, physicochemical properties and drug-polymer interaction of melt-extruded granules consisting of chlorpheniramine maleate (CPM) and Eudragit® FS. Melt extrusion was performed using a single screw extruder at a processing temperature of 65-75 °C. The melt extrudate was milled, blended with lactose monohydrate and then filled into hard gelatin capsules. Each capsule contained 300 mg CPM granules. The release of CPM was determined with the United States Pharmacopeia dissolution apparatus II using a three-stage dissolution medium testing in order to simulate the pH conditions of the gastrointestinal tract. Pore structure, thermal properties and surface morphologies of CPM granules were studied using mercury and helium pycnometer, differential scanning calorimeter and scanning electron microscope. Sustained release of CPM over 10 h was achieved. The release of CPM was a function of drug loading and the size of the milled granules. The complexation between CPM and Eudragit® FS as the result of counterion condensation was observed, and the interaction was characterized using membrane dialysis and H(1) NMR techniques. In both 0.1 N HCl and phosphate buffer pH 6.8, CPM was released via a diffusion mechanism and the release rate was controlled by the pore structure of the melt-extruded granules. In phosphate buffer pH 7.4, CPM release was controlled by the low pH micro-environment created by CPM, the pore structure of the granules and the in situ complexation between CPM and Eudragit® FS.